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Translation from: Referativnyy zhurnal, Metallurgiya, 1958, Nr 2, p 70 (USSR) 


AUTHORS: Dobatkin, V.I., Abramovich, M. .D. 


TITLE: Cracking in Ingote of ivauscrich Aluminum (Treshchiny v slitkakh 
tekhnicheskogo alyuminiya) 


PERIODICAL: V sb.: Metallurg. osnovylit' ya legkikh splavov. Moscow, 
Oborongiz, 1957, pp 164-181 


ABSTRACT: A description and analysis are given of observations made of 
ingot behavior during rolling; results are included of a metallo- 
graphic quality control maintained by spot checking ingot batches 
and of several tests conducted under industrial conditions. It was 
found that incipient breaks on the surface of a strip, which are 
encountered in the hot rolling of industrial Al, result from the 
development of fine hair-like cracks along the boundaries of the 
grains in the ingot. It was established that the basic causes of 
these cracks are: a) a high Si content in the Al as compared with 
the Fe content; b) a coarse-grained ingot structure; c) high gas 
saturation of the Al. The following recommendations are made 
for effective elimination of cracks in industrial-aluminum ingots: 

Card 1/2 a) that the composition of the Al be so regulated that the Fe content 
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Cracking in Ingots of Industrial Aluminum 


shall exceed the Si content by 0.02- 0.05 percent; b) that the 

maximum temperature of the melt in the process of preparation 
be limited to 730°; c) that the melt be refined with a flux con- 
taining 15 percent cryolite; d) that unevenness in ingot cooling 


be eliminated. 
G.S. 


1. Aluminum ingots—-Fracture 
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AUTHORS: Rudnev, I, I., Lyashenko, V. S. (Deceased), Abramovich, M. D. 


TITLE: Thermal diffusivity of sodium and lithium 
PERIODICAL: Atomnaya energiya, v. 11, no. 3, 1961, 230-232 


TEXT: The authors describe the design of a device for measuring the 
thermal diffusivity of solid and liquid metals at temperatures of up to 
1,000°C by Angstrom's method using temperature waves. The theory of this 
method may be found, e.g-, in Zh. tekhn. fiz. & no. 10, 935 (1938). The 
measuring arrangement is shown in Fig. 1. The metals were in vacuun 


poured (~1+107* mm Hg) into a thin-walled tube made of 14*8N9T (1Kh18N97) 


steel. The sodium has been distilled, and the lithium filtered through a 
1.5 mm capillary. The specimen was then pat into a vertisal, electrically 
heated tube, in which a reasonably uniform temperature field of up to 
1,000°C could be heated. Chromel-alumel thermocoupies serve for measuring 
the temperature. The constant thermo-emf component cf the thermocouples 
was measured by a potentiometer, the variable compcnent being recorded on 
a 3nn-09 (EPP-09) potentiometer. These measurements were followed by 
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Thermal diffusivity of sodium ... B°02/3138 


exact quantitative determination of the impurities contained in Li and Ka. 
The method of thermal diffusivity determination is based on the following: 


specimen-flus-furnace are in a vacuum ~i074 mm ig; the specimen is heated by 
regular heat pulses, and after about 2-3 hr, when a steady state is estab- 
lished, consecutive time/temperature variation curves are taken on the 
EPP-09 at two points on the specimen. The distance between these thermo- 
couples is measured for this purpose. The recordings are repeated six 
times for each temperature and then submitted to harmonic analysis. Both 
the amplitudes of the first harmonic and the phase shift are determined for 
each pair of thermocouples. Thus, one obtains a picture of the heat wave 
propagation through the metal. The thermal diffusivity is determined by 


tL 4 


the formula a = “y (a,-B, )inta,/B » Where L denotes the distance 
aA yee 


between the thermocouples, t is the period principle harmonic or the 
temperature Wave, a, and B, are the phases of the first harmonic at the 


thermocouple junctions, and A, and By are the corresponding amplitudes. 
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This formula holds for the metal-filled steel tube. The true inside 

thermal diffusivity of the metal is obtained after correction for the 

steel casing: a = a” (4+4). The correction & may be determined using the 
,5,¢, ay 

formula 4A = =3T (1 - —) ,» where the quantities C, yY, and S denote 
£820, i 

heat capacity, density, and cross-section area of the steel casing 

(subscript 1) and of the metal under investigation (subscript 2). The 

distance L has to be corrected for thermal expansion. The following 

results were obtained: Na, 24 points of measurement between 2-0 and 87 EC: 


ay, * 0.721-0.0174'107°T om*/sec; Li, 94 points of measurement between 


345 and 1007°C: = 0.128 + 0.02844:1C°*T - 0 o00cg: 10747" om? /sec. 


a 
Li 
The meximum relative error Aa/a was found to be ~10;. Using these results, 
the heat conduction coefficients were celsuiated as faiiows 
A = 0.224 = 0.0159+107 2°? + 0.00058 1074 1? cal,’cn se: dee; 
Na “2 sA29 
Ad = 0.072 + 0.01271.10 T - 0.00039:10 “T° cal/cm.sec deg There are 
a 
Card 3/5 
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1 figure, 1 table, end 8 references: 7 Soviet and * non-Soviet. The 
reference to the mnglish-language publicaticn reads as folicws: 
T. Douglas et al. J. Amer. Chem. Soc., 77, no. 6. 2144 (195*;) 


SUBMITTED: February 1, 1961 


Legend to the figure: (1) Specimen, (2) pulsed heater (3) themuosouples, 
(4) electric furnace, (5) vacuum container, (6) bearing plate, (7) inter- 

rupter, (8) ammeter, (9) voltage stabilizer, (40) thermocouple change over 
switch, (11) potentiometer, (12) recording vacuum-tube voltmatar EPP-09. 
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S/129/62/000/002/003/014 
E£193/E383 
SP.MIZO 
AUTHORS : Saratovskiy, LeN., Engineer and Lyashenko, V.S.. 
Doctor of Chemical Sciences, Professor (Deceased) 
TITLE: ad Abramovich. MDs, Candic THT ee ee BN er lg Ae 
bearing steels 


PERIODICAL: Metallovedeniye i termicheskaya obrabotka metallov. 
no. 2, 1962, 28 - 32 


TEXT: The object of the present investigation,was to find 
means of increasing the low (frequently 1.5 kgm/cm’) impact 
strength of the normalized steel 1X16C2MG2 (1Kh16S2MB2) 

(0.16% C, 1.78% Si, 0.644% Mn, 16.3% :'Cr, 0.88% Mo, 1.78% Nb). a 
To this end, hot-forged specimens of this steel were subjected 
to a treatment entailing water-quenching from 700 - 1 290 76. 
followed by plastic deformation (forging) at 200 ~ 600 °C and 
1.5 to 2 hours annealing at 700 - 1 100 C, followed by 
quenching, and the effect of variation of various parameters 

‘of this treatment on the mechanical properties and structure of 
this steel was studied. The annealing temperature (after the 
initial quenching and plastic deformation) was found to have the 
Card 1/8 
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most pronounced effect. This is illustrated in Fig. 2, where 


the hardness (HB, top curve) and impact strength (a,, kgm/em" - 

bottom curve) are plotted against the annealing temBerature. 

The results of other experiments can be summarized as follows. 

1) The optimum treatment consists of water- or air-quenching 

from 1 100 - 1 200 °C, plastic deformation (30 - 40% redubtion) 
carried out at any temperature between 200 and 600 C and 1.5 \ 
to 2 hours annealing at 850 - 900 °c. followed by fast cooling. ve 
The data reproduced in Table 2 show that the improvement in ay 


(from 1.5 to about 11 kgm/om") brought about by this treatment 
1s attained without impairing other properties of the steel 
1Kh16$2MB2. The impact etrength of steels 1X25} (1Kh25T) and 
CX13"MH4Q0G (OKh13MV4FB) can also be increased by this treatment 


2 : 
to 19 and 11.2 kgm/cm , respectively. 
2) The treatment described above lowers the ductile to-brittle 
transition temperature of the steels studied. Thxs is demonstrat at 


in Fig. 4, where ay (kgm/em") of brittle (i.e. normalized at 
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900 °C) and ductile specimens is plotted against the test 
temperature (Curves 1 and 2, respectively). 

3) The increase in impact Strength brought about by the 
treatment studied is most likely associated with the changes 

in the structural state of the grain-boundary regions caused by 
plastic deformation and recrystallization, with precipitation 

of intermetallic compound Fe, (Mo, Nb) and, poSsibly, with the 


formation of a mosaic structure. 

4) The optimum treatment can be simplified by replacing the 

first quenching operation by cooling the specimen to the hot- iY 
working temperature or by omitting this step altogether and 

relying only on plastic deformation followed by recrystalli- 

zation annealing. This treatment can be applied to any 

Stainless steel of the ferritic type. 

There are 5 figures. 2 tables and 2 Soviet-bloc references, 
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_ ACCESSION NR: AP3003444 8/0129/62/000/007/0015/0027 63 


|, AUTHORS: _Saratovekty, L. N.; Abramovich, 
ee — 


M. D.3 Volodin, Ye, Ne : j 
SS | 


TITLE: Effect of cold plastic deformation and recrystallization on 


_ certain properties/of 1Kh16S2MB2 5 eel —— 14 


1963, 15-17 


TOPIC TAGS: cold plastic deformation, recrystallization, 1Kh16S2Mp2 | 
steel ; ; 


| 
y 
SOURCE: Metallovedentya 1. termicheskaya obrabotka metallov, no. 7, 


ABSTRACT: Steel 1Kh16S2MB2 was aged at 600 C for 500, 1000, and 1500 
hours: a) after normalization at g00¢ . and b)vafter heating at 1200¢ 


' and water cooling, cold plastic deformation nd annealing at 850c _— - 
for 1.5 hours. It was found that with an Trabense of the aging time 


the hardness of the steel increases somewhat and results of impact 
tests decrease but not less than 3.2 kgm/em® which is higher than be- 
fore the aging process, That means that the material is prepared 


' for continuous work at a high temperature. Tensile tests of a round. 


3-mm diameter and a rectangular (0.6 x 8mm) specimen in normal tem- 
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. figures and 3 tables. a 
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"ACCESSION NR: AP4042346 
AUTHOR: Belomy*ttsev, Yu. S., Lyashenko, V. S., (Deceased) ; Abramovich, M. D. 
TITLE: Effect of alloying elements on high temperature strength of low carbon Cr-Si steol 
SOURCE: Metallovedeniye 1 termicheskaya obrabotka motallov, no. 7, 1964, 27-30 


TOPIC TAGS: steol OKh12S2, steel OKh12S2M2, steel.OKh12S2M2F, steel OKh12S2M2FB, 
low carbon steel, chromium silicon stecl, heat resistant steel, alloying element effect, 
steel OKh1252M2FBV, high temperature strength , 


: ABSTRACT: Laboratory smelted samplcs (1 kg) of basic stecl OKh12S2 (12-13% Cr, 1.4- 

i 1.6% Si, 0.02-0. 04% C) and its modifications OKh12S2m2 (containing 1.5-1.8% MO), 

| OKQ12S2M2F (containing 0. 05-0.1% V) and OKh12S2M2FB (containing 0.3-0.4% Nb) were 

; air quenched from 950C and tempered for 3 hrs. at 700C. Heat resistance was determined 

‘ {rom residual deformation aftcr 200-300 hrs. at 600C and loads of 4, 8 or 10 kg/mm*, It | 

‘ was found that simultaneous alloying of OKh12S2 with Mo, V, Nb and W results in gub- Ps 
stantially better heat resistance than that obtained by addition of individual alloying elements, 
For the studicd range, addition of 1.5% Mo to OKh12S2 stcel was cptimal, maximal heat 
resistance resulted in OKh12S2Mz2 stcel when |0. 05 to 0.1% V was added, optimal addition of \_ _ 
Nb to ee steel was 0.4% and the alloy OKh12S2M2)'BV (also containing ~ 1%, W) 

mt 1/2 ; a e 4 
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- exhibited excellent high temperature strength at 600C. This is attributed to solid phase 
hardening by the W and the formation of a finely dispersed and thormostablo phase (W, Mo) | 
Fey. Orig. art. has; 3 graphs and 2 tables. z , 


ASSOCIATION: None ‘ 
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ABRAMOVICH, M.0.; DAZHUK, KeVez MISHCHENKD, A.V. 
Dovelopment. of the nomenclature of cast ceramic facirg tiles. 
Stroi. mat., det. i ied. no. 2273684, '65 (MIRA 19:1) 


1. Gosudarstvennyy nauchno-issledovatel'skiy institut stroitel'= 
nykh materialov i izdeliy, Kiyev. 
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Carpet-pattern tiles made by dry-pretsing for ihe finishing of 
wall panels, Stek.i ker. 22 no.10:28-30 0 '65, 

(MIRA 18312) 
1, Gosudarstvennyy nauchno-issledovatel'skiy institut stroitel'- 
nykh materialov i izdeliy (NIISMI), Kiyev. 
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TITLE: Using thyristors in control circuits of static {requency changers 
SOURCE: Elektrichestvo, no. 7, 1964, 12-18 


TOPIC TAGS: thyristor, frequency changer, thyristor frequency changer, 
thyristor control 


ABSTRACT: The well-known general characteristics of thyristors are described, 
as well as the fundamental circuits in which the thyristor is used a.a switching 
element. Ag an cxample of thyristor control for frequency changes a scheme of 


“the conversion of single-phase into 3-phase power with step frequsucy lowering is 


described in detail, A rectifying-pulse generator } (see Enclosure t) with its 
amplifier 2 and ring switch 3 ensures, via transformer 4, {ceding the power 
thyristors with control pulses for Single-phase /3-phase-lower-frequency 
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conversion. Generator 5 of inverter pulses with its amplifier 6 ensures feeding 


the control pulses that corr 


espond to the invertor operation of the power 


thyristors, Frequency regulator 7 ensures the simultaneous phase control of the 
rectifying pulses by controlling the generator-] voltage and the divider-8 
frequency. Power-supply unit 9 feeds the system with ac and de; other blocks are 


intended for protection. A 


simplified connection diagram is supplied, and the 


functioning of the control system is explained. Two thyristor control schemes 
converting 50 cps single-phase into 0—16-2/3 cps (stepwise) 3-pnase power were: 
built. One of them serves to control 3-phase induction motors from 1 to 10 kw in: | 


a laboratory, The other wag put into tentative operation on 1Dec62. Orig. art, 
has: 6 figures and 3 formulas. 


ASSOCIATION: Vecsoyuzny*y elektrotekhnichoskiy institut (All-Union 


Electrotechnical Institute) 
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|TITLE: A reversible static converter. Class 21, No. 190974 [announced by the All- 
Union Electrical Engineering Institute im. V. I. Lenin (Vsesoyuznyy elektrotekhni- 
icheskiy institut) ] 


SOURCE: Izobreteniye, promyshlennyye obraztsy, tovarnyye znaki, no. 3, 1967, 49 : 
TOPIC TAGS: nonrotary electric power converter, voltage regulator, phase shifter 


ABSTRACT: This Author's Certificate introduces: 1. A reversible static converter 
with controllable output voltage. The unit contains a phase shifter and controlled 
rectifier. The output voltage control range is expanded and operational reliability 
lis improved by making the device in the form of individual unified cells connected to 
perate in parallel depending on the load. 2. A modification of this converter in 
which each cell is made in the form of a single-phase commutator inverter connected to” 
ithe input of the corresponding phase shifter. 3. A modification of this converter in 
jwhich the single-phase commutator inverter is made up of silicon-controlled rectifiers ' 
jconnected in a bridge circuit with two series-connected rectifiers in each arm of the 
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VORONOVSKAYA, Ye.V., prof., red. 


[Collection of mathematical problems with exampley of 
solutions; supplemont to the textbook] Sbornik zadach po 
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Practices of the Alchevsk sintering plant. Stal! 21 no.10:869--873 
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(Present-day status of the problem of the efficient 
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ABSTRACT: A study of the quality of phenelic water uced for 
quenching coke was carried cut, In this case all 
effluent waters from the by-product plant collected 
together are called phenolic waters, Tho study consisted 
of the determination of the composition of effluent 
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of the individual sources on the coiuposition of the 
final effluent used for quenching, The Cfinsi effluent 
was usually diluted by technical water without eny 
attenpt to control its proportioning. The analyses of 
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SOURCE: Byul. izobretenly 1 tovarny*kh znakov, no. 2, 1963, 65 
- TOPIC TAGS: in-flight refueling, turbopump unit 


ABSTRACT: A turbopump unde for tanker aircraft with a dual-regime control for 

’ refueling modern aircraft in flight is described. The unit consists of an air 
turbine, main fuel pump, booster pump, dual-regime fuel-pressure regulatu;, and 
control system. To ensure pump operation under a low inlet head, increased 
capscity and delivery pressure, and two pressure regimes, the main fuel pump 
is driven by an air turbine or by a booster pump driven by a hydraulic turbine 

_ installed in the main fuel-supply line... The .uel-pressure regulator is equipped 
with & programming device, and the pneumatic zontrol system provides automatic 
cutoff of the air turbine in case of emergency. 
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TITLE: An electrically driven pump aosembly for flushing systems such as those used 
in the washrooms on passenger aircraft. Class 62, No. 152798 


SOURCE: Izobreteniya, promyshlennyye obraztsy, tovarnyye znaki, no. 2, 1967, 187-188 
TOPIC TAGS: sanitary equipment, auxiliary aircraft equipment, water pump 


ABSTRACT: This Author's Certificate introduces: 1. An electrically driven pump 
assembly for flushing systems such as those used in the washrooms on passenger air- 
eraft. The installation consists of an electric motor and a pump. Operational relia- 
bility is improved by keeping corrosive sewage away from the motor. The motor is lo- 
cated at a distance from the pump on 4 rigid holiow column above the flush tank. ‘The 
otor is connected to the pump through an intermediate drive located in the standing 
column. This drive consists of two shafts pinned together and connected by splines 
to the motor and the pump. 2. A modification of this assembly in which the column is 
equipped with an overflow tube connected to the tank for mainteining the proper level 
of flushing liquid in the column. 
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TITLE: Aviation turbogenerator. Class 46, No. 179131 
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ABSTRACT: The proposed turbogenerator contains a gas turbine, an electric generator, 


Fig. 1. Turbogenerator 


1 - Electrogenerator; 2 - oil heat 
exchanger; 3 - fan; 4 ~ auxiliary fan; 
5 - turbine disk. 


UDC: 621.313.322-81:629.13 | 
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“be speed regulator for the rotor, an Qil_ayntem to lubricate. and cool the rotor 

\ bearings, as well as on air corling system with a centrifugal fan. To increase the 
service life of the turbogenerator, the oil system contains a heat exchanger through 
which cooling air is blown by an auxiliary centrifugal fan mounted on the turbine a 
shaft. In variation of this turbogenerator, the air-cooling fan pblades‘dre located : 

“on the rear side of the turbine disk, The disk and blades are made in one piece 

(see Fig. 1). Orig. art. has: 1 figure. (tN) 
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TITLE: An Fe net of annular diffusors on marine gas- 
turbines 


PERIODICAL: Sudostroyontye,/ 10.5; 1963, 34-38 


- TEXT: In marine gas-turbines, diffusors are located beyond the 
last stages of turbines and compressors, They differ from 
ordinary diffusors in having a central core which may be 
cylindrical or conical and so they are termed annular diffusors, 
A symmetrical annular diffusor is one whose core is coaxial with 
the shell; otherwise the diffusor is asymmetrical. The article 
Gives the results of tests of symmetrical and asymmetrical 
annular diffusors with cylindrical and conical inserts (Fig,1) 
with both free flow of air from the diffusor and with flow against 
a screen, Diffusors were tested with expansion angles 
a = § to 40° with cylindrical inserts, and with (a+ 6) = 6 to 40°. 
with conical inserts when a * 6, The ratios of the discharge 
annulus area Fo to the inlet annulus area F, was f = 2,0 and 3.8, 
Card.1/3.. of core to difffusor dianeter at in 
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The ratio of core to diffusor diameter at inlet d= 0.55, 


The tests were made in a wind tunn 


el, with uniform distribution of 


pressure ard speed, with Reynolds numbers of Re = 9.3 x 10° to 
1.5 x 10° at the inlet to the diffusor, .The M number was in the 


range of 0,25 to 0.3. Values of 
resistance factor and static press 
diffusor were calculated from the 


diffusor efficiency, diffusor 
ure recovery~factor in the 
test results, It was found that 


the efficiency of annular diffusors is approximately the same over -—— 


» Provided (a + 8) is less than’ 


To", However, for given values of (a + 8) and of the ratio 


Fo/F1, diffusors with conical inse 
smaller than those with cylindrica 
wherever possible, The concept o 
diffusor is introduced; it is a d 
the annular diffusor, of the same 


rt are always more efficient and 
1 and so they should be used 

f the equivalent circular 
iffusor of the same length as 
discharge section and the same 


pressure gradient, Using this concept, available test results | 
for annular diffusors with conical 
with cylindrical inserts, and vice 

“ less than 25°, For the particular 
Card 2/3 
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Was nearer to the discharge than 0.8 equivalent diameters always 
reduced the efficiency. It is shown that when the width of the 
equipment is limited it is generally possible to use asymmetrical 
diffusors ‘without much efficiency loss. There are 7 figures. 


APPROVED FOR RELEASE: 03/20/2001 


CIA-RDP86-00513R000100220006-0" 


"APPROVED FOR RELEASE: 03/20/2001 CTA RDPSC- 00513R000100220006-0 


OSS FECES By ROE ASA ie Se PE eh 


a ERA 


TCAD AGM IN We AINE ais Se pe RAZESEN PEARY Gee coer Be 


bIRVUR, Viadingr Serreyeviek; ABK aaa Sehey CGELOD tekh: 
NaUk, Lrors, retsenzent; SUSLIN, 4.1.5 kenu. tekr 
nauky retsenzents ALYAMOVSKIY, b. te nauchyu, red. 


[Sneke abatement in ces spoing ships] boo'tba s cadymlerien. 
norskikh awiev., Leningrad, Sudo: rosnic 9 WO. TEI, 
(LUEA le:2) 


APPROVED FOR RELEASE: 03/20/2001 CIA-RDP86-00513R000100220006-0" 


"APPROVED FOR RELEASE: 03/20/2001 CIA-RDP86-00513R000100220006-0 
Sem 


: “yaar : anced 
KOISEYEV, Anatoliy Mekemndrovieh, acktor tokhn. niuky prof, 
MOCERW OS. Alekaand i} : i veo 
AOREN 3G, Aleksandr Nikoleyevieh, inshe; MEAYE, 


doktor siz, -muven.nauk, prof., retsenuent; PAL UV, 


V.A.y inch, retsenzent; ABRALOVICH, SJB, doktor tekhn, 
nauky nauchne rede; SHAUIAK, Ye.N., red. 


[Desigm and strength Careudations OF qarcine pooped 
turbines] Konstrudrovenie do rasebet peOeehneoid sudews kh 
T2A. Leningrad, Sudostroenie, 194, Or, 
hinA dss4) 

- Leningradskiy planovyy institut i Chlen-kovres sondent, 
AN SSSR (for Lur'ye). 


APPROVED FOR RELEASE: 03/20/2001 CIA-RDP86-00513R000100220006-0" 


"APPROVED FOR RELEASE: 03/20/2001 CIA-RDP86-00513R000100220006-0 


P7100 


i are! 
aay fps aq ys 
: ~< 
; Gai -0-29/31 


AUTHORS; Melankholin, N. M., Abramovich, S. G. 


TITLE: Optical Identification of the Crystalline Modifica- 
tions of Indanthrene Blue RS. Brief Communication 


PERIODICAL: Ky lstallografiya, 1959, Vol 4, Nr 6, pp 953-935 
(USSR) 


ABSTRACT: As shown by Ye. N. Belova (Crystallographical Insti- 
tute of the Academy of Sclences, USSR), the powder 
diffraction patterns of the mow four crystalline 
modifications of indanthrene blue RS differ suffi- 
ciently to identify them, except in the case of 
and § modifications whose diffraction patterns are 
very close to each other. By crystal optical and 
spectrophotometric study of the crystals and of a 
number of trade specimens, the authors found that 
dry specimens can be identified optically. As can 
be seen under a polarization microscope, Q and 

form well-shaped crystals, while and occur 

Card 1/4 in amorphous-looking formless aggregates in ‘which 
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only a few poorly-shaved crystalline &rains can be 
seen. Fine prismatic Chas Strong double refraction 
andwweak dichroism, while the rhombic fine Platelets 
of Show strong pleochroism from light blue to dark 
violet, and weak double refraction. Absorption curves 
of @ and Y, obtained by automatic spectrophotometer 
SF~2em, show definite maxima within the range of visible 
Spectrum, i.e., GQ at 625 ny and Y at 590 mu. No 
clear maximum appears in the absorption curves of 

and 5 (Fig. 1). Combining the data of the absorp- 
tion curves with those obtained by polarization micro- 
Scopic study, the 4 modifications could be identified 
in trade specimens. There is 1 figure; and © ref- 
erences, 1 Soviet, 1 German. 
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